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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S241p¼ 0.14) (Fig. 2). Sl also had the largest SRM (Fig.1), suggesting that, of the
parameters tested, it is the most sensitive to change.Fig. 2. Change in nominated pain VAS versus (a) change in V, (b) change
in S1.
Table 1
Correspondance of the imaging based knee OA deﬁnitions with the ACR criteria
Clinical
ACR
criteria
(n ¼ 48)
Combined clinical
and radiological
ACR criteria
(n ¼ 34)
Yes No Yes No
PF OAMRI (n ¼ 135)
Yes 13 112 13 122
No 34 1531 20 1608
TFOAMRI (n ¼ 161)
Yes 14 123 24 137
No 34 1530 10 1603
Knee OAMRI (n ¼ 241)
Yes 20 195 27 214
No 28 1448 7 1516
K&L2 (n ¼ 81)
Yes 12 57 24 57
No 36 1600 10 1687
Combined No OA (n ¼ 1489) 25 1419 2 1487
K&L2 (n ¼ 31) 3 26 5 26
Knee OAMRI (n ¼ 194) 11 167 8 186
K&L2 & knee OAMRI (n ¼ 46) 9 28 18 28Conclusions: Synovial volume and enhancement parameters all reduce
in response to treatment. However, changes in the late relative
enhancement Sl showed the strongest correlation with changes in pain
following treatment. The correlation between Sl and ve, the fractional
extracellular volume, is consistent with the dependence of Sl on ve.
Measurement of synovial contrast enhancement may therefore be better
thanmeasuring volume for assessing response of synovium to treatment.
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HOW DOES THE MRI DEFINITION OF KNEE OSTEOARTHRITIS
CORRESPOND TO THE ACR CRITERIA?
D. Schiphof, E.J. Waarsing, E.H. Oei, S.M. Bierma-Zeinstra. Erasmus MC,
Rotterdam, Netherlands
Purpose:With the use of a Delphi approach an MRI deﬁnition for knee
osteoarthritis (OA) was proposed. This deﬁnition has not yet been
validated in other populations and against established deﬁnitions for
knee OA used in clinical or research settings. In previous work, we
showed that if this MRI deﬁnition of tibiofemoral (TF) OA (TFOAMRI) is
applied, more cases of knee OA are detected than with the radiographic
Kellgren and Lawrence grading (K&L). Together with a better content
validity and at least equal construct validity, we concluded that the
TFOAMRI is more sensitive in detecting structural knee OA. How the
MRI deﬁnition for knee OA corresponds with the American College of
Rheumatology (ACR) criteria for knee OA is unknown. The aim of the
present study was to investigate how the MRI deﬁnition corresponds
with the clinical, as well as the combined clinical and radiological ACR-
criteria compared with the K&L grading.Methods: In a subpopulation of 891 females (aged 45-60) participating in
the open population-based Rotterdam Study, radiographs and MRI of
both knees were assessed for knee OA. Radiographs were assessed with
the K&L grading as well as separate OA features (osteophytes). OA fea-
tures (osteophytes (OS), cartilage lesions, bone marrow lesions, cysts,
meniscus lesions) were scored on all MRIs with a comprehensive semi-
quantitative scoring system. Based on these scored features we applied
the proposed MRI deﬁnition. We distinguished a PFOAMRI-deﬁnition
from a TFOAMRI-deﬁnition. Knee OAMRIwas deﬁned as PFOAMRI and/or
TFOAMRI. In addition, knees were categorized as having only K&L  2,
only MRI based OA (TF/PF), or both. A physical exam of both knees was
performed to obtain information about crepitus, bony tenderness and
palpable warmth. Participants ﬁlled in a questionnaire with knee speciﬁc
questions, such as if they had pain on most days of the last month and
morning stiffness for less than 30 minutes.
Results: 889 Females and 1778 knees were included. Of 26 knees data
was missing due to insufﬁcient quality of the MRI; 4 knees missed
radiographs of the knee; and in 74 knees no data on palpable warmth
was available. Mean age was 55.0 years; mean BMI was27.0 kg/m2. 135
knees were deﬁned as having PFOAMRI; 160 knees met the TFOAMRI
criteria; 81 knees met the K&L  2 grading; 48 knees met the clinical
ACR criteria; 228 knees met the clinical þ radiographic ACR criteria.
Table 1 shows the agreement of the deﬁnitions with the ACR-criteria.
None of the deﬁnitions corresponded well with the ACR criteria. Only
approximately 10% of the knees with a MRI deﬁnition for knee OA and
17% of the K&L2 fulﬁlled the clinical ACR criteria. The combined ACR-
criteria were fulﬁlled in 10–15% of the knees with MRI based knee OA
and in 30% of the K&L2 knees. In the knees meeting both deﬁnitions,
the highest agreement was seen (24% for clinical ACR-criteria and 39%
for combined ACR-criteria).
Conclusions: All deﬁnitions (TF-, PFOAMRI and K&L2) did not corre-
spond well to the clinical as well as clinical and radiological ACR-cri-
teria. In an open population of middle aged women a knee with both
K&L2 and aMRI deﬁnition for knee OA showed the highest agreement
with the ACR-criteria. This is in agreement with previous research,
which suggests that the ACR-criteria seem to reﬂect later signs in
advanced disease.432
MENISCUS TREATMENT AND AGE PREDICT MEDIAL COMPARTMENT
JOINT SPACE DIFFERENCE AT A MINIMUM OF TWO YEARS AFTER
ACL RECONSTRUCTION: DATA FROM THE MOON ONSITE COHORT
M.H. Jones y, E.K. Reinke z, J. Duryea x, B.C. Fleming k, E. Scaramuzza z,
N. Obuchowski y, MOON Group, K.P. Spindler z. yCleveland Clinic Sports
Hlth.Ctr., Cleveland, OH, USA; zVanderbilt Univ. Med. Ctr., Nashville, TN,
USA; xBrigham and Women’s Hosp., Boston, MA, USA; kBrown Univ.,
Providence, RI, USA
Purpose: ACL reconstruction can effectively restore knee stability and
allow a return to athletic activities after ACL injury, but patients are still
Table 2. Results stratiﬁed by graft source, medial meniscus treatment, and car-
tilage status. Joint Space Difference (JSD) indicates (mJSW in the normal knee) –
(mJSW in the reconstructed knee)
Parameter JSD mean  SD P-value
Graft source
Bone-Patellar Tendon-Bone 0.38  0.55 mm P ¼ 0.13
Hamstrings 0.22  0.83 mm
Allograft 0.47  0.62 mm
Medial meniscus treatment
No tear 0.46  0.55 mm P < 0.001
Tear, no treatment 0.47  0.44 mm
Repair 0.18  0.75 mm
Partial meniscectomy 0.32  0.85 mm
Medial femoral condyle articular cartilage status
Normal / Grade I 0.35  0.65 mm P ¼ 0.086
Grade II-IV 0.11  0.76 mm
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S242at higher risk of developing post-traumatic OA. Patient reported out-
comes from the Multicenter Orthopaedic Outcomes Network (MOON)
prospective longitudinal cohort of over 1500 patients undergoing ACL
reconstruction showed no increase in OA symptoms (KOOS) at 2 or 6
years after surgery. Therefore, identiﬁcation of structural changes of OA
that may precede the onset of symptoms is of critical importance for
determining risk factors for the initiation and progression of post-
traumatic OA in addition to measuring the effectiveness of potential
disease-modifying treatments. One such structural measure of OA is
radiographic joint space width (JSW). The purpose of this study was
thus to examine whether JSW differences are evident in an onsite
cohort of patients 2 years after ACL reconstruction, and to determine
what factors predict more difference in JSW between ACL reconstructed
and contralateral normal knees.
Methods: 256 patients from the MOON cohort (111 males, 145 females,
mean age 20 years, range 12 - 33 at surgery) were recruited at a min-
imum of 2 years following surgery for on-site evaluations including
bilateral ﬁxed ﬂexion radiographs to assess JSW. (See table 1) To min-
imize bias related to pre-existing knee injury or OA, subjects were 35
years or younger, were injured playing a sport, had primary ACL
reconstructionwithout prior meniscus or articular cartilage surgery, did
not undergo subsequent ACL revision, and had a surgically normal
contralateral knee. Radiographic JSW was measured in the medial
compartment of both knees using a validated method to measure
minimum JSW (mJSW). The association of age, gender, BMI, meniscus
treatment, and articular cartilage treatment with mJSW differences
(JSD) between the reconstructed and normal knees was examined using
multivariable generalized linear models.
Results: The mean medial compartment mJSWwas 5.03  0.78 mm for
ACL reconstructed and 4.70  0.74 mm for contralateral normal knees
(p < 0.001). See Table 2 for stratiﬁed analyses of JSD by graft source,
medial meniscus treatment, and medial femoral condyle cartilage sta-
tus. A multivariable generalized linear model was constructed which
adjusted for age, gender, BMI, and baseline Marx activity level. Pre-
dictors of increased JSD that were statistically signiﬁcant included
increased age (p< 0.001), meniscus resection (p < 0.001) and meniscus
repair (p ¼ 0.003).
Conclusions: We found that radiographic mJSW differences between
reconstructed and normal knees could be detected 2 years after sur-
gery in a cohort of patients with previously uninjured knees who
sustained ACL tears and underwent subsequent ACL reconstruction.
JSD was greater in older patients and in knees that had partial medial
meniscectomy or repairs. There was no signiﬁcant difference based on
articular cartilage status. Interestingly, the overall average medial JSW
was increased in the reconstructed knees compared to the normal
knees, which may represent a swelling effect of articular cartilage in
the earliest stages of post-traumatic OA, and warrants further inves-
tigation.Table 1
Characteristics of the cohort
n 256
Males 111 (43.3%)
Age 20.1 year (SD 4.98)
BMI 23.6 (SD 3.67)
Graft source
Bone-Patellar Tendon-Bane 162 (62.9%)
Hamstrings 85 (33.2%)
Allograft 9 (3.9%)
Medical meniscus treatment
No tear 152 (59.4%)
Tear, no treatment 28 (10.9%)
Repair 52 (20.3%)
Partial meniscectomy 24 (9.4%)
Medial femoral condyle articular cartilage status
Normal 230 (89.8%)
Grade I 3 (1.2%)
Grade II 19 (7.4%)
Grade III 1 (0.4%)
Grade IV 3 (1.2%)433
KNEE PAIN AND INFLAMMATION IN THE INFRAPATELLAR FAT PAD
ESTIMATED BY CONVENTIONAL AND DYNAMIC CONTRAST-
ENHANCED MAGNETIC RESONANCE IMAGING IN OBESE PATIENTS
WITH OSTEOARTHRITIS: A CROSS-SECTIONAL STUDY
C. Ballegaard y, R. Riis y,z, H. Bliddal y, R. Christensen y,x, M. Henriksen y,
E. Bartels y, S. Lohmander k,x, D. Hunter{, R. Bouert z, M. Boesen y,z.
y The Parker Inst., Dept. of Rheumatology, Copenhagen Univ. Hosp.,
Bispebjerg-Frederiksberg, Copenhagen F, Denmark; zDept. of Radiology,
Copenhagen Univ. Hosp., Bispebjerg-Frederiksberg, Copenhagen F,
Denmark; x Inst. of Sports Sci. and Clinical Biomechanics, Faculty of Hlth.
Sci., Univ. of Southern Denmark, Odense, Denmark; kDept. of
Orthopaedics, Clinical Sci. Lund, Lund Univ., Lund, Sweden;
{Rheumatology Dept., Royal North Shore Hosp. and Kolling Inst., Univ.
of Sydney, Sydney, Australia
Purpose: To investigate the association between knee pain and signs of
inﬂammation in the infrapatellar fat pad (IPFP) in obese patients with
knee osteoarthritis (KOA).
Methods: In a cross-sectional setting, 3-Tesla conventional contrast-
enhanced (CE) magnetic resonance imaging (MRI) and dynamic con-
trast-enhanced (DCE)-MRI of KOA were analysed to quantify the extent
of inﬂammation in the IPFP and correlated to self-reported outcomes on
pain, symptoms and quality of life assessed via the Knee injury and
Osteoarthritis Outcome Score (KOOS). Data were from a weight-loss
maintenance study in obese KOA patients - the LIGHT study, including
patients50 years of age with a body mass index (BMI)30 kg/m2, and
clinical KOA veriﬁed on radiographs. Our study included all patients
attending the recall at the 1-year visit. The extent of inﬂammation in the
IPFP was assessed according to the MOAKS (MRI Osteoarthritis Knee
Score) recommendations using CE-MRI and by DCE-MRI perfusion
variables, analysed by use of the computer software program
Dynamika (Image analysis Ltd, London). A region of interest (ROI) was
drawn around the IPFP on the axial DCE-MR images from the apex of the
patella to the insertion of the patellar tendon on the tibia. For each voxel
within the ROI, signal intensity versus time curves were extracted and
automatically assigned to one of four patterns of contrast uptake: i) “no
enhancement”, ii) “persistent”, iii) “plateau” or iv) “washout”. “No
enhancement” and “persistent” are usually seen in disease-unaffected
tissues, whereas “plateau” is typical for tissues with higher perfusion,
and “washout” for blood vessels and severely inﬂamed tissues. From the
time intensity curves and contrast models, maximal enhancement
(ME), showing the intensity increase over the baseline of the curve, and
initial rate of enhancement (IRE), showing the increase in signal
intensity per second until maximum enhancement is reached, were
automatically calculated. The highest values for IRE andMEwere shown
in bright yellow and lower values in a spectrum towards red colours
(Fig.). The following perfusion variables were determined: S IRE x (N-
plateau þ N-washout) (“Inﬂammation”), S ME x (N-plateau þ N-
washout), N-plateau þ N-washout, volume of the IPFP, and “Inﬂam-
mation” divided by the volume of the IPFP. The perfusion variable
“Inﬂammation” was chosen as the primary perfusion variable in the
analysis. IRE is known to correlate with the grade of histological syno-
vial inﬂammation and N-plateau þ N-washout are the voxels with
pathological enhancement patterns. Intraclass correlation coefﬁcients
for the perfusion variables ranged from 0.81–0.99.
